Identification and designing of the S3 site of aqualysin I, a thermophilic subtilisin-related serine protease.
Aqualysin I is a bacterial subtilisin-related alkaline serine protease, originating in Thermus aquaticus YT-1. Based on computational analysis, we predicted that two residues, Ser102 and Gly131, form the S3 site of aqualysin I, and we proved that this prediction by site-directed mutagenesis. To alter the P3-specificity of the enzyme, we built a "wall" on the S3 site edge by introducing a bulky side chain at target sites. Six mutant proteins were prepared: S102H, S102K, S102E, G131H, G131K, and G131D. The mutant enzymes were examined with two kinetically typical peptides for aqualysin I, suc-X-Ala-Ala-pNA, where X is Ala or Phe. All mutations reduced the efficiency for the Phe-containing peptide, while they raised the k(cat) values for the Ala-containing peptide. Especially, the S102K mutant protein hydrolyzed the polyalanine peptide efficiently. The strategies we have adopted in this paper are applicable to all subtilisin-related enzymes.